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SOME  EXPERIMENTS  WITH  LUMINOL 
(Received  on  27  January  1937) 


/Following  i»  a  translation  of  an  article  by 
w.  Langenbeok  and  U.  Ruga,  Institute  of  Chea- 
iatry  at  the  University  of  Oreifawald,  In  the 
Garaan-langiiaga  periodical  Berloht*  dar  fleut- 
abaalsoben  Qesellsohaft  (Reporta  of  tt 


sohan  ohsaisohen  Qeaellaohaft  (Reooria  of  the 
German  Chemical  Society),  Vol  70,  No  1,  1937* 
pages  367-369*/ 


Is  is  known,  V.  Lemma  1  discovered  the  particularly 
strong  lunlnesoanee  which  occurs  during  oxidation  of  3- 
aalnophthallo  acid  hydraside  ( "Imlnol").  This  phaneaanon 
has  been  Investigated  In  nore  detail  by  several  researchers 
(1).  In  aost  oases  a  mixture  of  sodium  hypoohlorlte  and 
hydrogen  peroxide  was  used  as  oxidising  agent,  E.  Gleu  and 
I.  Pfannatlel  (2)  aade  a  substantial  oontributlon.  They 
showed  that  a  very  beautiful  ohealltnlnesoanee  la  obtained 
when  lualnol  lo  oxidised  with  hydrogen  perloxlde  by  itaelf 
in  the  preaenee  of  a  little  faealn  aa  oatalyet.  Ibis  reac¬ 
tion  appears  to  ba  useful  for  the  detection  of  hydrogen 
peroxide  and,  indeed,  in  the  eourse  of  our  experiments  we 
found  that  the  "lualnol  test"  belongs  to  the  aoet  sensitive 
tests  for  hydrogen  peroxide, 

flBau&stti  at  at- imiux  n»t 

A  solution  of  0*1  area  pure  3-aalnophtballo  acid  hy¬ 
draside  hydrochloride  (3;  2  ailligran  heain  (reortitalliaed 
acoording  to  the  pyridine  method)  in  100  eublo  oentiaster  1$ 
soda  solution  served  as  reagent.  A  few  drops  of  tho  solution 
were  dispensed  through  •  pipette  end  plaoed  next  to  eaoh 
other  on  a  white  glased  porcelain  plate.  Eaoh  drop  was 
treated  with  one  of  stepwise  diluted  hydrogen  peroxide  solu¬ 
tion*  .  The  oheallualaeaoenee  of  tha  solution  with  a  content 
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of  2»  10"5)8  hydrogen  peroxide  could  barely  be  observed  In 
the  darkroom.  Eaoh  drop  weighed  approximately  0.06  gram. 

We  could,  therefore,  etlll  detect  0.012*/  Hg02. 

hoalnol  Teat  for  Other  Peroxides 

The  luminol  teat  la  not  quite  specific  for  hydrogen 
peroxide  (4).  With  perbenzolc  acid  and  ammonium  persul¬ 
fate  a  luminescence  is  obtained,  but  not  in  highly  diluted 
solutions.  Both  peroxides  exhibited  a  distinct  luminescence 
with  luniinol-heain  only  in  solutions  of  approximately  0.01)8. 
This  effect  is  probably  not  caused  by  the  primary  formation 
of  hydrogen  peroxide  by  hydrolysis,  because  the  luminescence 
occurs  immediately  upon  addition  of  completely  dry  sodium 
perbensoate. 

Detection  of  BrdroBsn  Peroxide  br  Autoxldatlon  of  Dloxlndole 
and  5-Aalnox  indole 

Bran  If  the  luminol  teat  la  not  atrlotly  speolflo. 

It  has  an  advantage  compared  with  other  hydrogen  peroxide 
tests;  It  permits  the  detection  of  peroxides  in  the  presence 
of  reducing  agents.  For  sons  time  ve  have  been  Interested 
In  knowing  whether  hydrogen  peroxide  Is  formed  during  the 
autoxldatlon  of  oertaln  reduction  products  of  lsatin.  Ho  de¬ 
tection  was  possible  with  conventional  reagents.  However, 
it  was  possible  that  this  was  due  to  the  exoess  of  reduolng 
agents  which  might  rapidly  deoomposa  any  hydrogen  peroxide 
formed.  The  luminol  teet  proved  that  this  is,  In  faot,  the 
oaae.  Tbla  teat  parmlts,  by  means  of  the  luminescence,  the 
recognition  of  any  hydrogen  peroxide  as  it  is  being  formed. 

0 be  gram  dloxlndole  end  i  gram  3-aainoxiadole  hydro- 
ohlorlde  ware  eaoh  dissolved  in  100  cublo  centimeter  1)8  soda 
solution.  Both  solutions  gave  even  on  i  t  1000  dilution  a 
notloeable  lumlneaoenoe  during  the  drop  teat  with  lumlnol- 
bemln.  When  larger  volumes  or  liquids  were  taken.  It  could 
be  distinctly  observed  that  the  luBlnesoenoe  was  limited  to 
the  surface  of  the  solution.  Only  upon  shaking  was  there 
any  lunlnesoenoe  In  the  interior,  but  it  disappeared  rapidly. 
The  hydrogen  peroxide  bad  been  reduoed  rapidly  in  this  re¬ 
gion.  levertheieta,  e  dlotlaot  lunlnesoenoe  remained,  fin¬ 
ally,  throughout  the  liquid  When  3-aalnoxiadole  (0.1  gram 
chlorohydrete  in  100  eubie  centimeter  1)8  sodium  bicarbonate 
solution,  five  minutes )  was  shaken  for  a  while  with  luainol- 
hemln  In  oxygen.  Apparently  the  entire  amount  of  eminoxin- 
dole  had  bean  oxidised.  With  this  example  it  could  be  shown 
that  hydrogen  peroxldo  Itself  bad  actually  been  formed  and 


-  2  - 


not  another  peroxide.  The  solutions  were  slightly  acidi¬ 
fied  with  sulfuric  add  and  distilled  in  vacuo.  The  distil¬ 
late  exhibited  distinct  light  emission  with  luminol-hemin. 

It  contained  therefore,  a  volatile  peroxide  which  can  only 
he  hydrogen  perloxide.  The  second  possibility,  the  presenoe 
of  OBona,  oould  be  excluded ,  beomuse  an  air  current  flowing 
through  an  aalnox  Indole  solution  did  not  oauae  any  lunlneo- 
oanoe  when  luminol-hemln  was  added. 

3-Amlnoxlndole  occurs  as  an  intermediary  when  &  - 
amlnoaclds  are  dehydrated  (5)  with  laatln  as  catalyst.  The 
compound  can  either  be  directly  dehydrated  to  lsatln  (5a) 
by  means  of  oxygen  or  it  can  react  with  1  satin  and  water  to 
form  isatyde.  For  instanoe: 
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As  la  known,  hydrogen  peroxide  is  found  as  reaotion 
product  during  reaotion  of  dehydraaea  as  can  be  predieted 
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from  VlejRnd1  b  dehydration  theory.  Therefore,  a  new  paral¬ 
lel  between  dehydraeea  and  our  dehydraae  models  has  been 
found  (6)  by  the  detection  of  hydrogen  peroxide  during  autc- 
xldation  of  3 -an  Inox  Indole .  Apparently  more  hydrogen  per¬ 
oxide  .  s  obtained  with  the  dehydrases  than  with  our  models, 
because  with  the  natural  fermentation  agent  the  formation 
of  the  peroxide  is  greatly  activated  compared  to  its  reduc¬ 
tive  decomposition. 

There  are  also  similarities  with  the  fermentation 
agent  luc  if  erase,  however  this  agent  acta  strictly  on  a  re¬ 
versible  basis  in  contrast  to  luminol. 
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